Disparate effects of angiotensin II antagonists and calcium channel blockers on albuminuria in experimental diabetes and hypertension: potential role of nephrin.
To explore the effects of various antihypertensive regimes which achieve similar blood pressure control using a range of agents including the angiotensin II type 1 receptor antagonist, valsartan, as monotherapy or in combination with two subclasses of calcium channel blockers (CCBs) (the dihydropyridine, amlodipine and the phenylalkylamine, verapamil) on the progression of renal disease and the expression of the podocyte slit pore protein, nephrin in an accelerated model of diabetic nephropathy. Valsartan treatment reduced systolic blood pressure as assessed by radiotelemetry (135 +/- 3 versus diabetic 153 +/- 6 mmHg) as well as retarding the increase in albumin excretion rate by approximately 50%. Combination therapy of valsartan with either amlodipine or verapamil was equally effective in reducing blood pressure to valsartan monotherapy (valsartan + amlodipine 129 +/- 4 valsartan + verapamil 133 +/- 6 mmHg;) but was not as effective at reducing albuminuria. A reduction in glomerulosclerosis was observed with valsartan monotherapy with less reduction in injury with the valsartan + amlodipine combination, despite a similar reduction in blood pressure. The decrease in nephrin, in diabetic rats was attenuated by valsartan monotherapy, but not by other treatments. The results of this study demonstrate that despite a similar reduction in blood pressure, the addition of the CCB amlodipine to the AII antagonist failed to provide similar renoprotection to that observed with an equihypotensive regimen of valsartan as monotherapy. Furthermore, the depletion in glomerular nephrin expression in diabetic animals was only abrogated by valsartan treatment, the therapy which was most effective at retarding the development of albuminuria in this model.